Gender-dependent cellular and biochemical effects of maternal deprivation on the hippocampus of neonatal rats: a possible role for the endocannabinoid system.
Adult animals submitted to a single prolonged episode of maternal deprivation (MD) [24 h, postnatal days (PND) 9-10] show behavioral alterations that resemble specific symptoms of schizophrenia. These behavioral impairments may be related to neuronal loss in the hippocampus triggered by elevated glucocorticoids. Furthermore, our previous data suggested functional relationships between MD stress and the endocannabinoid system. In this study, we addressed the effects of MD on hippocampal glial cells and the possible relationship with changes in plasma corticosterone (CORT) levels. In addition, we investigated the putative involvement of the endocannabinoid system by evaluating (a) the effects of MD on hippocampal levels of endocannabinoids (b) The modulation of MD effects by two inhibitors of endocannabinoids inactivation, the fatty acid amide hydrolase inhibitor N-arachidonoyl-serotonin (AA-5-HT), and the endocannabinoid reuptake inhibitor, OMDM-2. Drug treatments were administered once daily from PND 7 to PND 12 at a dose of 5 mg/kg, and the animals were sacrificed at PND 13. MD induced increased CORT levels in both genders. MD males also showed an increased number of astrocytes in CA1 and CA3 areas and a significant increase in hippocampal 2-arachidonoylglycerol. The cannabinoid compounds reversed the endocrine and cellular effects of maternal deprivation. We provide direct evidence for gender-dependent cellular and biochemical effects of MD on developmental hippocampus, including changes in the endocannabinoid system.